Lineage-specific growth inhibition of NK cell lines by FOXO3 in association with Akt activation status.
FOXO3 and PRDM1 are located on 6q21, one of the most frequently deleted regions among natural killer (NK) cell neoplasms. We previously demonstrated that forced expression of each gene suppresses the proliferation of NK cell lines with the 6q deletion. In this study, the forced expression of FOXO3 or PRDM1 was performed in various cell lines to clarify these suppressive effects. Forced expression of PRDM1 suppressed the proliferation of not only NK cell lines, but also other broad lineage cell lines. On the other hand, forced expression of FOXO3 was only effective on NK cell lines. FOXO3 functions as a transcriptional factor when it is localized in nuclei. Akt is known to induce cytoplasmic localization of FOXO3 as a result of phosphorylation. Transduced FOXO3 was predominantly localized in nuclei of NK cell lines, while it was localized in the cytoplasm of all non-NK cell lines. NK cell lines showed significantly lower Akt activity compared to other lineage cell lines. The low Akt activity and nucleic localization of FOXO3 in NK cell neoplasms seemed to cause NK cell-specific suppression. These findings indicate the "functional lineage specificity" of FOXO3 and the possibility for NK cell-specific gene therapy with minimal unexpected effects.